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In a motile eukaryotic cell, secretory traffic is directed
towards the front of the cell. New work shows that
signals from the Golgi matrix play an important part in
cell motility by allowing reorientation of the Golgi
towards the direction of movement.
Cell polarity is a function of asymmetric membrane
traffic. In a migrating animal cell, this is achieved by
reorganising the cytoskeleton to direct secretory traffic
and recycling endosomes to the leading edge — the
protrusive plasma membrane at the front of a migrating
cell (Figure 1) [1]. The polarisation of traffic leads to
enrichment of cell-surface receptors at the front of the
cell, and has also been suggested to allow delivery of
the adhesive and cytoskeletal components required for
protrusion. One important step in the redirection of
traffic is the translocation of the microtubule organising
centre (MTOC) and Golgi apparatus to the anterior side
of the nucleus, so that they face the direction of forward
movement [2,3]. In this way, motile cells can set up a
direct line of supply to the front of the cell. The leading
edge relies on this constant feeding, and treatments
that inhibit traffic from the Golgi to plasma membrane
block cell migration [4].
Studies of the signals leading to the establishment of
polarity in motile cells have focussed largely on events
at the plasma membrane [5]. In a recent paper, Barr
and colleagues [6] describe a Golgi localised signalling
pathway that is required both for the clustering of the
Golgi apparatus around the MTOC and for its polarisa-
tion in migrating cells. The authors report that the Golgi
matrix protein GM130 acts as a signalling scaffold for
two highly related protein kinases: YSK1 and MST4.
GM130 activates both protein kinases — but with dif-
ferent outcomes.
Preisinger et al. [6] found that blocking YSK1 activity
in stationary cells causes the Golgi to disperse from the
MTOC, whereas a dominant-negative form of MST4 has
no such effect. In a motile cell, migration is blocked by
a dominant-negative form of YSK1, but also by active
MST4. The authors conclude that the actions of the two
proteins kinases are opposed. Importantly, inhibition of
YSK1 does not inhibit secretion per se; instead, exami-
nation of migrating fibroblasts shows that YSK1 is
required for cells to reorientate the Golgi towards the
direction of forward movement. This suggests that the
defect caused by loss of YSK1 activity is in targeted
secretion to the leading edge.
The Preisinger et al. [6] paper is significant because
it establishes some regional autonomy for the Golgi
apparatus in terms of cellular signalling. There is a
developing interest in the concept of cell signalling
from intracellular platforms, largely made possible by
recent advances in bio-imaging of signalling pathways.
Most of this work has focussed on the endocytic com-
partment, but there is some evidence to suggest that
the Golgi complex may also be a site of active cellular
signalling [7]. GM130 is a fundamental component of
Golgi structure and function, and Preisinger et al. [6]
propose that this makes it well placed to integrate
Golgi signalling — similar to the way scaffold proteins
are thought to act in other signalling pathways. In
keeping with this, all of the components of the YSK1
pathway that have been identified are resident Golgi
proteins, and YSK1 is retained at the Golgi through its
interaction with GM130.
Pioneering work on the polarisation of motile cells
has shown that the small GTPase Cdc42 sets up a
polarisation complex at the plasma membrane that
includes Par6 and atypical protein kinase C. This
primary event leads to the capture and stabilisation of
microtubules at the leading edge, setting up the frame-
work for polarised traffic [5]. Evidence for a role for the
microtubule motor dynein in reorientation of the MTOC
has led to the suggestion that translocation of the
MTOC may be a plasma-membrane-directed event —
a cellular ‘tug-of-war’ with dynein at the leading edge
applying a dragging force on the MTOC through cap-
tured microtubules [8,9]. The work by Preisinger et al.
[6] shows that signalling from inside the cell is also
required — at least for polarisation of the Golgi. 
We can imagine a situation where primary
polarisation cues initiated at the cell’s leading edge are
relayed to the Golgi complex, triggering a second set of
signalling that controls the subsequent remodelling of
the secretory pathway. The key question is whether the
YSK1 pathway is actively engaged during cell motility,
or whether it has a broader function in binding the Golgi
complex to the MTOC. Preisinger et al. [6] show that
14-3-3ζ is the relevant downstream target of YSK1. This
gives a readout for activation of the YSK1 pathway, and
it will be important to determine the cellular triggers for
this  phosphorylation of 14-3-3ζ; specifically, it will be
important to see if 14-3-3ζ phosphorylation is increased
at the onset of migration.
Not all motile cells polarise their MTOC towards the
direction of movement. Most work on this phenomenon
has used relatively slow moving fibroblasts migrating
across a two-dimensional surface. The situation in other
cells varies widely. Highly motile cells, such as Dic-
tyostelium and mammalian neutrophils, either do not
undergo MTOC reorientation, or trail the MTOC behind
the nucleus [10,11]. T cells actively translocate their
MTOC from a perinuclear location to the posterior tail of
the migrating cell — the uropod [12]. Interestingly, fibro-
blasts migrating in three-dimensional collagen gels have
randomly aligned MTOCs [13]. This is somewhat coun-
terintuitive, as the polarised localisation of proteases to
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sites of membrane protrusion is important to enable a
cell to migrate through extracellular matrix [1]. 
Preisinger et al. [6] found that YSK1 activity is required
for migration of fibroblasts in both two-dimensional
wound-healing assays and three-dimensional collagen
gel invasion assays. This suggests the possibility that
polarised traffic in motile cells is not simply a function of
spatial translocation of the Golgi apparatus, but also of
additional MTOC-independent reorganisation. Manipu-
lation of the YSK1 pathway provides a means of
addressing this question. It will be interesting to see
whether YSK1 is required for polarised secretion in
fibroblasts moving through a three-dimensional matrix.
It will also be interesting to examine the role of YSK1 in
migrating cells where MTOC polarisation does not
follow the fibroblast template.
We currently have a good basic understanding of
the mechanics of intracellular traffic. Cell motility is an
example of how the basic trafficking machinery can be
remodelled to allow for complex cell behaviour. The
work by Preisinger et al. [6] demonstrates that it is in
this plasticity of cellular traffic that we can expect to
find roles for cellular signalling.
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Figure 1. Golgi signalling in motile fibroblasts. 
Cdc42 initiates a polarisation complex at the leading edge of a migrating cell. Microtubules are captured and stabilised to allow
polarised traffic directed towards the front of the cell. The MTOC is reorientated to the anterior side of the nucleus, facing forward.
Reorientation of the Golgi complex requires a Golgi localised signalling pathway comprising GM130, YSK1 and 14-3-3ζ. The diagram
depicts a model for how this pathway may function [6]. Phosphorylation of 14-3-3ζ by YSK1 is required for migration. 14-3-3 proteins
have a wide range of binding partners including regulators of the cytoskeleton and of Golgi function [14]. Two potential targets are
integrins and the Par3/Baz complex, both of which have relevance to cell motility [6]. MST4 is also a target of GM130, but does not
phosphorylate 14-3-3ζ and instead seems to negatively regulate migration.
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